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EDITORIAL 


We were hoping to have a written reply to the formal questions 
that we sent to Acorn Over Six weeks ago, but in their written 
response the most important question was left unanswered. This is what 
we had asked them: 

We are Particularly concerned with the condition of the BBC Micros 
SO far delivered. A number of machines have been delivered in a 
condition caused by bad packaging or posting, such as key—-tops 
adrift. Many members have reported other electrical faults. Would 
you give us an assurance that both of these issues will be taken 
up? 
From discussions with Acorn at the Computer Fair we have learned that 
improved Packaging is to be used on batches despatched after 
29th April 82. They also reproted that the percentage of machines 
returned is declining, although we are still getting letters from 
members whose machines do not work. 


On the question of delivery dates (and apart from "What is this 
hole for?" — referring to the plug-in cartridge hole on early models, 
this was the most asked question as the "Computer Fair" at Earls 
Court), the answer is still 10 weeks for a model B, but is now around 
4 weeks for a model A according to Herman Hauser of Acorn. Towards the 
end of April BL Marketing were despatching model Bs ordered in 
November though due to a mix-up, a number of people who ordered Bs in 
January, it would appear, have also received their machines). So you 
can roughly work out your predicted delivery date from this data. 0f 
course, if you ordered a disc inteface or an Econet, your machine will 
be delayed until those are ready. Several members we talked to at the 
Computer Fair reported that their. machines ran extremely hot. 465 deg C 
was one quoted temperature, and two members had actually fitted fans 
inside their machines. If your machine does get very hot it is 
probably because it has the earlier "Linear" power supply (black 
exterior) rather than the later, and more efficient "Switched" power 
supply (lighter — Possibly silver exterior at the rear). If you have a 
heat problem we have been told that Acorn will replace your linear 
supply with a switched one. 


A number of members have asked about the guarantee that comes 
(or doesn’t come) with the BBC Machine. The official line on this is 
that there is a six months guarantee on parts and labour, and that a 
document stating this fact will be sent at some point to all those who 
have taken delivery of a machine. 


Moving on to BEEBUG itself, our membership has continued to grow 
at an extremely rapid rate — and has got so large that our disc-based 
micro could not cope with the volume of data. We therefore decided to 
hand over the job to a subscription fulfillment agency — hence the new 
Wandsworth address; and because of an initial backlog here, the first 
issue of the magazine went out later than we had hoped. Things are now 
under control, and this issue should have arrived a little earlier in 
the month than the last. We also apologise for the poor print quality 
of the program listings in the April issue. We have now "invested" in 
a new ribbon for our matrix printer, and this should solve the 
Problem. For those frustrated 3D Noughts and Crosses players, we 
reproduce in this issue, the program lines which were the most 
difficult to read. 


In this issue, as in the last, we have tried to keep a balance 
between information appropriate to both beginners and more advanced 
users, though there is Obviously more for the former than the latter. 
Because of a varied readership, there will naturally be some items 
that are not appropriate to your particular interests — either 
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articles that are too basic, or things that you just cannot follow if 
you are a newcomer to computing. We hope that you will bear with us on 
this. But please write to us if you think that we have the balance all 
Wrong a 


Finally, we have been invited by Herman Hauser- (himself) to 
visit Acorn and we will report on this in next month’s issue. 


i E pS a A ater 


BOOK REVIEW 


"Basic Programming on the BBC Microcomputer" 
by Neil Cryer and Pat Cryer 
Prentice Hall International 
ISBN 13-066407-3 


This is a very good book for newcomers to programming. It is clearly 
written, and has plenty of "activities" for you to try. However, It is 
not a book for those who want to learn about computers - how they 
work, what they can and cannot do etc. Granted the title implies that 
this is a book for learning Basic programming, nevertheless I would 
like to have seen some guidance on other aspects. 


It is one of the cheaper computer books and represents good 
value for money, almost certainly this is because it does not 
originate from the USA. The fact that it is written here means that 
you do not have to put up with spelling such as "color" and words like 
"gotten". I am impressed by the lack of errors in the book, and only 


found four minor ones, and one serious one. This shows pretty careful 
proof reading. 


It is a shame that the authors decided to continue the trend of 
numbering their first chapter — Chapter 0, no-one starts counting from 


zeros; even in programming starting loops, arrays etc from zero can be 
very confusing. 


The book is designed for the absolute beginner, and is well 
structured. It has chapters devoted to all the major topics of 
programming, and builds to what the authors consider an apt 


climax — programmable characters and sound. Each chapter has sections 
headeds 


"Points to think about?’ 

"Discussion on the points to think about" 
"Activities 

"Discussion of Activities’ 


These four headings are better than a simple "problems" 
a chapter. 


type ending to 
I have noted some oversights/errors which I would like to see 


corrected in a second edition. I have listed the main points below, 
together with the page numbers for references: 


In discussing the IF statement on p43, there is no mention of the fact 
that you can group AND and OR within the same statement. The IF 
statement is such an important part of any language, that far more 
emphasis and examples should be given. The precedence oft Boolean 
operators (AND, OR,  EOR, NOT) should also be given. Loops are also 
very important, and should have more space devoted to them. The 
authors should also specify the dangers to be found in executing 
non-integer loops. No mention is made of the fact tp. 30) that a loop 
is always executed ONCE even if the final value is less than the 
starting value. This is a fault of BBC/Acorn who should have ideally 
made the loop operate correctly. 
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in page 57 (And at many other places) delays are built in using 
a FOR..NEXT loop, rather than using the clock as follows: 
TIME=0: REPEAT: UNTIL TIME-100 
One argument against using a FOR loop is that when the ROM Version of 
the operating system is ready it will run faster than previous 
Versions, hence reducing the time delay. The speed of operation of FOR 
loops will also depend on how many interrupts are active at the time. 


3.10 c asks what value K will have when the loop has terminated. 
The answer given is 5.2 whereas, due to rounding errors it will not be 
3.2 EXACTLY, try this simple test: 
IF 0.240. 2+0. 2+0. 2+0. 2+0. 2+0., 2=1.4 THEN PRINT "CORRECT" ELSE PRINT'WOW'" 


A statement on page 75 says “Amounts of memory are measured in a unit 
called ik, which we shall not define", I would have thought that an. 
understanding of the term "1k" was essential to guage how to measure 
the capacity required for a particular application. What a strange 
decision just to ignore it. 


MIDS is not defined fully on page 124, they omit to say that 
MID$ can be used with only two parameters. VAL is not properly 
described, which is important as it is a function that is very 
commonly used. (pisi) 


The whole chapter on procedures is somewhat poor, personally I 

disagree with placing all procedures at the beginning of a program and 
placing GOTOs around them. It appears from statements such as: " You 
may declare variables "local?" to a procedure. This means that values 
of the variables on entry to the procedure are restored on exit." that 
the authors are unaware of what is really happening, or that they are 
glossing over it for the sake of clarity. However, the real answer is 
just as easy to understand, so why not use it rather than stating a 
wrong fact. — Variables declared as "local" are copied into another 
area of memory, it is these values that are used, leaving the original 
values unaltered. (I tend to agree that procedure parameters called by 
"name", "reference", and "value" are too advanced for the book and BBC 
Basic does not support them all). 
Also in this chapter, they make the statement (p.146) "most computers 
do not allow procedures": this is a VERY misleading statement. It is 
the LANGUAGE, not the computer that determines whether procedures are 
allowed. Also, virtually every high-level language except Basic allows 
procedures. Another incorrect statement is to be found on 
page 142 — it says "Only numbers can be placed in brackets in the PROC 
statement, strings cannot". This is WRONG, and the example they quote 
would be better written as- PROCinput("Do you wish to continue?"). A 
i procedure that would not accept string parameters would be very poors 
as it is on the BBC machine a function cannot return a string value, 
‘only a numeric one, this is rather a shame. 


Chapter 13 — "File Handling" has been grossly understated. Files 
are one of the most important aspects of data processing, and the 
topic is not one that can be skirted over in 8 sides. The authors have 
written 9? sides on sound, which, although being quite fun for games, 
is hardly in the same league as files. As the authors say "To give 
full justice to the SOUND and ENVELOPE statements would require a 


complete book", so why don’t they admit that the same is true of 
files? 


Finally there are several complete omissions. These are as 
follows: the use of joysticks, digital to analogue, analogue to 
digital, CNTL-N, CNTL-O, CNIL-L, LISTO, the new 0.8. (Operating System) 
due out later, XFX, TV, XEXEC, £ZSPFOO0L calis, disabling the cursor, 
and others. 
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SUMMARY 


The book builds up to a climax in describing the sound and 
graphics features of the BBC machine. It is as if the authors are 
saying that the machine is best suited for games. The BBC Micro is 
suitable for far more than just games and I hope that any sequel to 
this book will redress this imbalance. 511 in all, a good book that 
does require a sequel for thase who wish to go further. BEEBUG can 
recommend it’s purchase. 


S.W. 


We have negotiated a special price for this book of £5.90 post 
free from "Mine of Information’. The address is given elsewhere in the 
discounts section, but please note that the 3% discount does NOT apply 
ta this book, as it is already reduced. 


SCREEN ADDRESSES 


Acorn have kindly supplied us with the following Screen 
addresses for a 32k machine.  PFar—-—-the——L5k. chine—you piu m/eariy 


zubizeact—&4o000 from all--mumi:": 


| 40 ub Whe oO 


Brian Carroll of Aldershot has sent the following list af base 
addresses for I/0 devices that he obtained from Acorn. We have only 
been able to verify the VIA addresses at presents RU 


LE SADR OE RET OE deo TOI EVER rhet rt dett Pt odor 


|FEOO 6845 CRT controlier 

FEOS Serial port 

| FE10 Serial processor ULA 
FEZO Video processor ULA 
FE40 ist VIA 

FESO 2nd VIA (Port A for printer, Port B user port) 
|, FEBO Disc controlier 8271 

FECO 7002 A/D converter 

FEEO "Tube" 


ECOL A 


COMPOSITE VIDEO OUTPUT | 


Brian Carroll has also sent us the following information on a 
colour video fix: 


"The BNC connector provides only Black & White output. Howewvel- y 

&corn told me that a 470pF ceramic capacitor from the emitter of  &g?9 

(between  IC45 and UHF modulator — BC239) to the base of 97 (next to 

the empty ICS? — BC309) will provide colour. It does; and a mini-spst 

switch in series with the capacitor provides a choice. Incidentally, 
74 near the video ULA provides inverted video." 
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GRAPHICS 


THE SCREEN 


Text can be displayed in any one of the following ways:-— 40x28, 
20x32, 40x32, 80x32. The Origin for text is the upper-left corner of 
the screen. So PRINT TAB(10O,15)3"X" will place an X, 10 characters 
across and 15 down. 


Graphics, which is what we are discussing here, have the origin 
in the lower-left corner. It is possible to join both the text and 
graphics cursors so that. text can be displayed relative to the 
graphics origin. Use VDU 5 to join the cursors. 


Graphics always conform to the same size screen, unlike the 
variety of options in the size of the text screen. This size is 1280 
horizontal (x) positions, and 1024 vertical (y) positions. A little 
thought would reveal that a standard TV set has only 625 vertical 
lines (in Britain), and therefore it is not possible to display 1024 
vertical dots. The graphics modes ares- 


p E eS 


D 640 x 256 | Note: Modes 0-3 are only 

1 3520 x 256 | available if you have 
2 160 x 256 32k, as they use too 
3 text only much memory for the 

4 320 x 256 Model A. 

3 160 x 256 | 

& text only | 

7 text only 


It does not matter which mode you are in, when plotting a dot it 

appears in the same position in all modes. This is of profound 
importance, and is a useful feature allowing you simply to change 
modes for any reason, eg if you aquire memory expansion at a later 
date. 
It is also possible to change the coordinates of the bottom-left 
corner which is usually (0,0) to other values, for example 
VDU 29,500;2003; (Note the weird syntax) will change the coordinates of 
the origin to 500,200. 


MOVE & DRAW 


These are the two simplest commands, and perform exactly as they 
say. MOVE 1279,1023 will move to the top-right corner, nothing will 
appear because you said MOVE and not DRAW. DRAW O,O will draw a 
straight line to 0,0 from the last point (even if it was invisible). 
Try this out in MODE 4. It is necessary to specify MODE 4 because when 
the machine is turned on it starts in MODE 7, which has only limited 
teletext graphics capability, so enters 

MODE 4:MOVE 1279, 1023:DRAW 0,0 
a straight line should appear on the screen from top-right to 
bottom-left. We can go further and plot a rectangle whose bottom-left 
coordinates are X1,Y1 and whose top-right coordinates are X2,Y2 using 
the following PROCedures — | 


1000 DEF PROCRECT (X1,Y1,X2, Y2) 

1010 MOVE X1,Y1:DRAW X2,Y1 

1020 DRAW X2,Y2: DRAW X1,Y2: DRAW X1,Y1 
1030 ENDPROC 
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Here is a short program that draws boxes smaller and smaller starting 
at the maximum screen size. It uses the procedure aboves 


10 MODE 4 
20 FOR GAF=0 TO 1000 STEP 20 — 
30 PROCRECT (GAP, GAP, 1279-GAP, 10235—-GAP) 
40 NEXT GAP . 
50 STOP 
1000 DEF FROCRECT.(X1,Y1,X2,Y2) 
1010 MOVE X1,YisDRAW X2,Y1 
1020 DRAW X2,Y2:DRAW Xi,Y2:DRAW X1,V1 
1030 ENDPROC 


You can try changing line 10 to modes 0,1,2, and 3 and you will notice 
that there is no difference other than the lines being thicker. The 
reason for the change in thickness is because of the change in 
resolution. 


Let me explains 

1f the screen is 1280 points across and you are working in MODE 4 then 
there are only 320 accessible points across that relate to those 1280. 
This means that each of the 320 points refers to a block of 4 
(1280/320) actual points on the screen. The relationship between the 


number of points actually lit up when a single point is plotted is 
given below: 


“Graphics Area | 
| Resolution Covered 
640x256 
320x226 4x4 
160x256 Bx4 


So in MODE 5 the vertical lines will be twice as thick as in MODE 4. 


PLOT 


There are some things that cannot be done using MOVE and DRAW, 
and so the PLOT command is available for a variety of other effects, 
for example "filling triangles'. 


The syntax is FLOT K,X,Y where X and Y are the coordinates of a point 
and k is defined on pages 136,157 of the P.U.G. If K has the value 4 
then the PLOT command is identical to the MOVE command teg 
MOVE 100,200 is identical to PLOT 4,100,200) If K has the value Jj then 
the PLOT command is identical to the DRAW command. 


Points can be chosen and accessed either "absolute" (origin is 
bottom-left corner), or "relative" (origin is where you are now). 


You can move, draw a point, draw a line, or fill a triangle. 


You can draw in either the current foreground colour, the current 
background colour, or the logical inverse colour. 


You can draw single points, whole lines or dotted lines. 
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The whole lot is controlled by the value of K. K can range from oO to 


255, but at present only values 0-31, 464-87 are in operation. In order 
to identify which value of K goes with which operation refer to 
pages 136,137 of the PUG or you may find that the table below gives 
you more helps 

Add up the numbers next to the operations that you require, check all 
the operations to make sure that you have not missed anys l 


move to a point but don’t draw 

relative plotting 

draw a line 

foreground colour 

logical inverse colour 

background colour | 

absolute (origin bottom-left corner) | 

last point in line omitted 

16 dotted line 

point 
triangle 


ObWNY OOS 


The total formed in this way is the value of K to use with the PLOT 

command. 

Examples: 

1. Draw a dotted line, absolute, in current foreground colour, is 
164+4+1=21 

Zə Fill a triangle, in the background colour, relative to last point. 
is 80+3+0=83 (Note that there is no value to add for relative 
plotting). 


When filling triangles the triangle to be filled is always 
beween the point mentioned and the last TWO points visited. Hence a 
procedure to fill a box IN CURRENT FOREGROUND COLOUR with bottom-left 
corner X1,Y1 and top-right corner X2,Y2 iss 


2000 DEF PROCEOX(X1,Y1,X2,Y2) 
2010 MOVE X2,YisMOVE X1,Y1 

2020 PLOT 85,X2,Y2:PLOT 85,X1,Y2 
2030 ENDPROC 


The above discussion should give you enough background to experiment. 
The quickest way to learn is Dy practice. 


Here are some exercises to trys 

i. Fill the screen with a grid. 

2. Draw a house. 

3. Draw a flag with a cross in the centre. 

4. Start at a the centre of the screen and move in random directions 
leaving a trail. 

3. Starting at the centre and using the cursor keys, move a dot around 
the screen leaving a trail. 
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DEFINING YOUR OWN CHARACTERS AND SHAPES | 2 


Another way to produce graphics is to print combinations of 
graphics characters; and BBC Basic has the facility for you to define 
for yourself any new shapes or characters you wish. 


A11 presently defined characters are made up of an array 
imatrix) 8 dots wide by eight dots high. If you have a monitor. set 
(not a TV) then if you look closely at the screen you will be able to 
see the individual dots that make up each character. 


In order to define your own shapes you will need a sheet of graph 
paper and on it mark off a grid 8 squares by 8 squares. In this grid 
draw the shape that you want by filling in some of the 642 boxes within 
this grid. For example, if we wished to define a character as a 
matchstick man we could designs 


i These are the values that must 
2651 be added, eg left-hand column 
8282699824221 has value 128, next column 64 etc. 

—KkXxdXx—-——— O i 1 1 O 0 0 Q-—-———» 64432+146=112 

CEXX-——— O 11100 0 0———» 64432+16=112 

er 0010000 Ome 44 91 

XxXxix4——— 113111100 0—128-644-352-164-8-248 

-—dKi—-———— O O 1 O O O OQ OQ -———- ————— 32 

-=k O O 1 O O O O OQ ——-—————» 32 

-*—$———— O 1 O 1 O O Q O —————--—-—»64-16-80 

K—-——5——— 10001 00 © - ——- -»128-8-1356 


Aas you can see, it doesn’t look very realistic, however, it will look 


very much better when you actually display it on the screen, because 
it will be shrunk considerably. 


To tell the computer about the shape that you have decided on is 
simply a matter of giving each row of dots a value. The value 
corresponds to the binary equivalent of the positions within the rows 
used. The diagram above has allocated values to each row. The values 
of the rows are thus: 112,112, 64, 248, 32, 32,80, 134. . 

22. 

All the characters presently used on the machine have ASCII 
codes (American Standard Code for Information Interchange) betwwen 32 
and 127, for instance an ÀA has code 65. It would be silly to redefine 
character 65 to something else (but you may have reasons? so instead 
space has been allocated in the BBC machine from ASCII code 224 to 255 
for you to define up to 32 characters for yourself. It is possible to 
change other characters but this involves a slightly more complex 
procedure. Using the range 224-255 does not waste any memory. Let us 
allocate our man to code 224, so that when we PRINT CHR$ 224 the 
little man appears. We do this as follows: 

VDU 23, 224,112, 112, 64, 248, 32, 32, BO, 136 
| 32 


VDU 23 tells the computer we are going to define a character, the 224 
is the ASCII code that is being used to store the character, and the 
remaining eight values are the rows that make up the character. This 
command can be incorporated into a program. 


We can make the man walk across the screen by using the TAB facility 
(see "Games Writing" in this issue) ; 


DEFINING LARGER SHAPES (will be continue next month). 
| l | S.W. 
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40 SPIRAL & CHORDS 


by Dave Leedham 


Here are two interesting shart programs submitted by Dave Leedham of 
Enfield, Middx. 


“CH 3 produces some sweet sounding music that is generated at 
random, but at the same time it gives the effect of being carefully 
composed. The three sound channels are running at different speeds and 
the notes played are selected iat random) from an array containing all 
possible notes which make up the particular chord being played. The 
program keeps running until ESCAPE is pressed. [Look at the Aprili 
newsletter for the actual musical values for the notes] 


z. dives some nice visual effects — though to get the full 
you need colour, and 32k RAM. 

Two parameters have to be entered. Firstiy, the "Sector Angle", which 
is the angle in degrees of each sector drawn, and secondly the “Radius 
Change", which determines the rate at which the sectors spiral in 
towards the centre. When the shape has been drawn, a press on the 
space bar will start the rotation. & further press will return you to 
the start. Press ESCAPE to leave the program. TO give an idea of the 
190 with radius 


10 REMwxx | 380 DEFPROCSETCOL 
20 REMxX [BY DAVE LEEDHAM 390 GCOLOsC% 
30 DIM COLIT 400 CXSCX4liIFCZs8THENCXsi 


40 DATA 7sisZ52545556 410 ENDFROC 
30 FORIZ-0TO06 d e e 
ón READCOLACT%) i REM RM] CHORDS OK 
70 NEXT 2g REMXXX| EY DAVE LEED | KEN 
. 80 MODE2tEFORI-ITOZiCOLDURTI:iPRI — 30 MODES ee! 
NTTAB CS 910437) $ "SPIRAL ® NEXT 40 VDUSZ33 8207503039 
70 PRINTTAERCOs20) "ENTER SECTOR 30 ON ERROR GCOGTOZ78 
ANGLE e” 60 ELS 
100 INPUTSA 70 ENVELOPE 1s15s0505056»505051 


110 PRINT' "ENTER RADIUS CHANGE, 
"S INFUTDRZ 8G DIMACi3) 

120 XZ-6402YZz512:1R872Z2500 70 FÜRISITOLISTIKEADACIOINEXT 
i30 AN=6 100 REPEAT 

140 SA-RAD(GA) ii FORI-iTOil10 


2/7sc-is-i0»s-i0s100520 


150 MODE2 120 SOUND i1sisAhORNDU(13)0,8 
160 CZz1 130 FORJS1TOZ 

170 MOUEXXe-RE»YY i40 SOUND 2sisA(RNDCL300, 
i80 REPEAT 4 

190 PROCSETCOL 150 FORK= 1702 

200 FROCFLOT i60 SOUND 3eisA(tENDCLAD 
210 UNTILRXZZDRZ 2.2 

220 AG$=GETS i70 DRAWRND (1279) »SRNDZ1 
230 FORE%=1 To? 0523) 

240 FORCX-iTOZ i80 NEXTRENEXTJUSNEXTI 
250 DX-CE-EX£IIFDXzi THEN DY i9 RAXSORND(OSO-5)x4 


=D%47 200 FORHZ-iTOL3:6HX)z50HXO)4E 
260 VDU CZ D0700 AS NEXT 
271 NEXT 210 TFAC1)>49 THENRZ--Z2A:DCOTO 
280 . FORP-iTOi1002:NEXT | 200 
290 NEXT 220 .— IFACLOZA THENRAXZSZA:COTOZS 
300 IFINKEY(U)SOZTHENBO E 
310 cGOTO0230 230 VDUIS9S TSRNOCGGD 15050505192 


328 DEFPROCPLOT 

230 REZRÁEX-DRA 

340 AN=AN+SA 

350 MOUEXXsYZ EC * 

360 PLOÜTSSeRZXCOSCANDO 4X% 2 ROCKIN 
CANO EYZ | 

37% ENDPROC 
BEEBUG MAG 


?A:RNDCGO- 15056» 0s 19» 3s KENDCDO-1,] 
9099 

249 GCOLO RND C4) = 4 

250 UNTIL FALSE l u 

260 DATAS 20 922 95S 768 rGOei GOs di 
6»128»14051641:17455196 

270 MODE? 
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ASSEMBLER GUIDE ae 


What the Assembler does 


The BBC computer comes equipped with one high-level 
language — BBC BASIC, though other languages, such as Pascal, are 
promised. High-level languages are generally easy to use and they have 
debugging aids such as error reporting etc. The 6502 processor chip 
which forms the heart of the BBC machine does not understand BASIC. It 
must be programmed in 4502 machine code, so there are machine code 
programs stored in the machine's firmware that interpret and execute 
your BASIC programs line by line. The BBC machine, like most other 
microcomputers, can be programmed by the user directly in machine 
code. The chief reason for doing this is speed of operation. By using 
machine code it is possible to achieve speeds up to 1000 times faster 
than in BASIC (an average speed improvement is more likely to be. 
between 5S0 and 100 times) — this is essential in say a chess program 
where a deep search strategy is required, or in certain high speed 
graphics applications to take two examples. 


Programming directly in machine code is difficult and tedious, 
because it requires you to enter long lists of fairly incomprehensible 
code. The use of an "Assembler" however, transforms the task. What an 
assembler does is to allow you to enter mnemonics for the program code 
that the microprocessor uses. So that, for example, instead of having 
to enter the hex bytes APFE to get the processor to load its 
accumulator with the value 254, the assembler can be given the 
instruction LDA #254. The assembler will also calculate relative 
jumps, and allow the use of labels, and do much more to make life 
easier. In the BBC machine it is entered very much like a BASIC 
program, except that when you type RUN, the code that your mnemonics 
represent is not executed, what happens instead is that the mnemonics 
are assembled (translated) into machine code by the assembler, and are 


stored at a location (which you specify) somewhere in the machines 
MEM Y a 


To actually execute the code you can use the CALL or USR 
commands in BASIC. So there are two distinct operations - assembly and 
execution. If we look at a few examples, that should clarify things a 


bit. The following is an incomplete assembly listing for a very short 
progr am 


100 E 

110 LDA #50 
120 STA 5000 
130 RTS 

140 J 


The square brackets (these come out as arrows in MODE 7) indicate the 
beginning and end of the assembly program. Lines 110 to 130 contain 
three instructions. The first means load the accumulator with the 
decimal value 50 (the # means that the SO is data rather than an 
address). Line 120 means store the contents of the accumulator (ie the 
data SO) at memory location 3000 decimal. Line 130 means return from 
the subroutine. We need this last line to effect a return to BASIC 
when we actually execute the machine code routine. 


(NOTE: The accumulator is a storage register through which most 
operations are carried out on the 6502 processor, its function can be 


likened to that of a pocket calculator. When we say ’add 6" we mean 
"add 6 to the accumulator’.) 


The assembly program above is incomplete because so far we have 
not allocated a space in memory where the machine code instructions 
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that the assembler will produce are to he Stored. One way to do this 
is to add the following two lines: 


SO DIM CODE ioo 
70 PZ-CUODE 


Line 80 uses a special convention to assign a block of memor y to a 
variable — we have called that variable CODE. This looks similar ta 
dimensioning an array (as in DIM CODE(100) ), but without the brackets 
around the number, the effect is different. Once memory has been 
allocated in this way, the variable CODE simply takes on the value of 
the first free memory location of the reserved block. Line 90 sets the 
location at which the assembler will start to store the machine code 
program. You must always use PZ for this assignment, but what follows 
the equals sign may be any address, or any variable used to hold an 
address (as does the variable CODE). 


Having entered lines 80 to 140, if you type RUN, you should see 
the following 


0EAE 

fE4E AG 32 LOA FSC. 
Q0ESO 8D 88 13 STA 50090 
BESS 46 RTS ue 


The left-hand column is the address (in hex) where the code is stored, 
next is the code itself, one byte at a time (again in hex), and to the 
far right is the corresponding assembler statement. As well as giving 
this listing to the screen, the assembler also assembles the code inte 
memory. So to check this you could type PRINT ? CODE. This should 
return the value 169 which is the decimal equivalent oF the 
op code AY (=LDA). To check this you can type PRINT &&9. The answer 
will be 169, since the operator ^ "&' signifies that a hexacdecimal 
number follows it. So far the assembler has loaded the code into 
memory, but he code itself has not been executed. To do this enter 
CALL CODE. This has the effect of calling the machine code subroutine 
located at the address CODE. Once you have done this, you can check 
that it has ‘performed its task correctly by reading the contents of 
location 5000 to see if it contains the value SO - ie PRINT ? 3000 
should give 50. | 


Storing variables at randomly chosen memory locations (such as 
3000) is ill advised, since it may have unexpected effects. It would 
be better to store them in the block that has been set aside by the 
command in line 80. We could change line 120 to read 120 STA CODE+30. 
This will cause the value 50 to be stored 30 bytes up from the start 
of the machine code program at the address CODE. 


The above gives the barest bones of a quide to using the 
assembler on the BBC machine. I¢ you are interested in programming in 
assembler/machine code, then we would recommend that you get a book on 
the subject which will explain the use of the complete 64502 
instruction set. In this connection you may find one of the following 
three books useful: | 
R. Zaks Programming the 4502 
L. Scanlon 6502 Software Design 
L. Leventhal Assembly Language Programming 


Of these, Scanlon’s book is arguably the best for the absolute 
beginner. 


if you do begin to use the assembler in the beeb’, there are 
one or two further features that you will need to make use of: 
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NY 


15 
DET 


If your programs involve forward branching, and you are using 
labels, then when you run the assembler you will get error indications 
because the assembler does not know where to branch to. A special 
command OPT (see P.U.G. pi31) has been incorporated to cope with this. 
What you do in such a case is to get the assembler to be passed 
through twice, and by the second pass the machine knows where all the 
labels apply. To make the assembler operate like a traditional 
"two pass" assembler, you need to use a FOR loop (which is a little 
tedious). The following format works well and is used in the as yet 
unpublished full user guide (as well as P.U.G. p132). 

100 DIM PROG 100 
110 FOR PASS-O TO 1 
120 PZ-FROG 


130 t 
140 OPT PASSZ 

. assembler program 
300 J 


510 NEXT PASS 


Lines 100,120,130 and 500 use the same format as the program discussed 
above, but a two-pass FOR loop is inserted at line 110. The OPT 
statement is used in line 140, and this is arranged so that during the 
first pass it calls OFT O - this suppresses both assembler error 
display, and assembler listing. During the second pass OFT 3 is called 
which gives both an assembler listing, and reports assembler errors. 


MB one member has suggested that a third pass may be necessary under 
certain circumstances. 


Labels — these must be preceded by a full stop — thus: 
i100 .Label LDA 40 
Multi-statements — you can put more than one assembler line on a 
single BASIC line using the normal BASIC separator, ies 
100 «HERE LDA 20:RTS 


We hope to have space for more on the assembler in forthcoming issues. 


[HEX is hexadecimal coding. Computers work in binary, and hex is a way 
of representing this in a more useable manner. [See Scanlon or 
Leventhal mentioned above) for a fuller explanation. 


D.E.G. 


| Many members are using their micros in connection with their hobbies. | 
Dne of the many hobbies where computers can be of major help is | 
| amateur radio. We intend to publish regular lists of members who are | 
also “Hams”. If you would like to be included in the list please put | 
| your name, call sign, and address on a POSTCARD, and send it to our | 
leditorial address given on the back page. We will not publish | 
laddresses unless specifically requested to do sa. 


ie Knight, G3SHGR, Sevenoaks, Kent. 
| John Yale, G3ZTY, Corfe Mullen, Dorset. 


| NOTE: The Norwich and District User Group have plans for an Autumn | 
| meeting entitled "Computing and Amateur Radio", please write to them | 
| ror further details. (See User Group Index for their address). Please | 
| say you saw it in the BEEBUG MAG. er PICS ES ' 


BEEBUG MAG l Issue 2 — May 1982 


44 
HINTS & TIPS 


px calis in code 


XFX P,@,R 

can be replaced by 
LDA P 

LDX G 

LDY R 

JSR &FFF4 


. CES 3a pue ees 


2 uM E 


E 


iüdirsction operators ' and ? | | j 
PEEK f 
The symbol ? can be used to read, or PEEK, a byte of machine Memar y » $ 


thus PRINT 763518 will yield 108 (if you have 0.5. EPROM O. 1), this is 
the data at memory location 65518 (&FFEE hex) 


The operator ! can be used to read and write four bytes at a time. 

Thus the command PRINT '655198 tor PRINT ' &FFEE) yields a number made 

up of four bytes of data at the locations 65518, 19.20, and 21i. The 

four bytes are not added, but combined according tos 
wtxi£256-yt2552256-ez 125612582255 

where w,X,y, and z are the contents of the four consecutive locations. 


The AND operator can be used to extract any combination of the 4 
bytes, or any of the bytes singly. 


Thus PRINT ! 65518 AND 255 will yield the value iOS, which is the 
lowest byte. For the rest, things become easier in hex, so to extract 
the second byte PRINT ! &FFEE AND &FFOO, ANDing with &FFOOOO will 
extract the third byte etc. 


POKE 


To POKE data to the addresses, you can use the following — ?A=B or 
A=B where A=the address (or lowest address in the case of !)., and 
B-the data (all 4 bytes in the case of !). 


WARNINGs Using these operators to write code will not damage your 
machine, but there are better ways using FX calls, and assembler a 
routines; better in the sense that they are not dependent on the given $ 
ROM/EPROM operating system that your machine has, and also they will 
work across the "tube". Some of these calls are however not available 
on (0.8. 0.1 which the majority of members will have at the time of 
writing. (To find out which you have type XFX oO). 


$ 


Ed 


RID OF THE CURSOR 


For many applications it is useful to be able ta extinguish the 
blinking cursor. This can be done in a number of ways. Acorn have 
given us details of two of thems: 

VDU 235:820230,0,0 
VDU 235,0,11,0,0,0 


euo e 


The first leaves a reverse character cursor for editing 
purposes, while the second removes all trace of either cursor. But 
both appear to have unwanted side effects. The first seems to corrupt 
the POINT statement, and both can interfere with character 
definitions. To avoid this it is necessary to define all required 
characters using VDU 23... before disabling the cursor. One of Acorn’s 
firmware writers has told us that a trouble-free cursor delete command 
is being incorporated into the 1.0 0.5. 


T 
d 
iiy 
a 
E 
d 
dy 
d 
" 
a 
D. 
f 
i 
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HIMEM LOMEM TOP & PAGE 


Four pseudo-variables for use by the user — details are given imn PUG. 
But you may find the following usefuls 


—— i 1605) or 32k (B) 


T 


graphics 


Sonera ipe ideas HIMEM (= highest free 
memory location) 


variables stored : 
A TCR DEREN LOMEM (=start of 


normally- variable storage 


coincident 
Ns ais la M TOP (-top of Basic 
program 


BASIC PROGRAM 


i i ea ett cae PAGE, Basic program storage 
starts here. 


Normally LOMEM is set equal to TOP by the machine operating — 
system, but space can be created by raising TOP — eg 100 LOMEM=TOP+200 
creates a 200 byte gap for machine code programs etc. Note, however, 
that the two are reset when new program lines are entered. 


PRINT TOP-PAGE Prints how big a program is. 


PRINT HIMEM-TOP Prints how much space is left 

{ignoring variable storage). 
PRINT &B000-HIMEM Gives space taken up by graphics on model RB. 
PRINT &4000-HIMEM Same but for model A : 


The value of PAGE can be reset to allow multiple program storage. 


PRINTERS 

A number of members have said that they would like to pick up a 
cheap printer, and that they have been offered the old "Teletype 33°, 
or equivalent printer. This will not work on the BBC Micro because the 
serial interface  (N5425) will not support the 110 baud required by 
these printers. However, it is probably possible to find a software or 
hardware fix for this. If anyone has done this, please let us know. 


Before accepting a very cheap serial printer, check what baud rate it 
requires. . 


ROMs and EPROMs 


Version O.1 of the operating system is in EPROM in most 
machines. ROM 0.is are just appearing. Type XFX O to find out which 
you have. ROM versions run at twice the speed, but 0.1 does not 


support disc, or paged ROMs, and has a few bugs, and less operating 
system calls. 


1.0 is shortly to be ROMmed but this takes about 3 months — 1.0 is 


required for disc — so, we hear, Acorn will be supplying this in EPROM 
to those who need it. 
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USER GROUP INDEX 


BEEBUG is happy to act as an information point for local groups. If 
you would like to be in our index, just drop a line to us and mark the 
envelope "Local user groups". 


j 


Aldershot/Farnham Norwich & District 
B. Carroll The Cottage Paul Beverley Room BiZa 
42, Manor Road | Norwich City College 
Aldershot GU11 3DG Ipswich Road 
: NORWICH NR2 2LJ 
Bedfordshire West Midlands Area 
D. L. Evans, 23 Hitchin Road Roger Luff Knutsford 288721 
Henlow Camp 
Bedfordshire. OVERSEAS 
Brighton Area Norway 
: : HM. Christiansen & K.H.Howells 
DIO CDUACA oi EE Rd Marienlystveien 2 — Stavne 
Grip Norway « 


Adding two programs together can be useful since it allows you 

to build up a library of procedures, and then piece them together in 

. programs that you are writing. It will alse allow you to use the 

RENUMBER command on individual parts of programs. A number of members 

including Mark Page and Graham Taylor realised the great potential 

here, and Graham Taylor has actually produced a short program to do 

this. But there is an "official" way to perform this feat, and we 
bring it to you courtesy of Acorn/BBC. 


P It involves producing a program file using the XSPFOÜUL command. 
mad To create a file on tape of any program called NAME do the followings 
xSPODL press return 
set recorder to record, and press return 
LIST press return | 
SSPOGL press return 
stop the recorder 


Then load in the program that you want to add this to. Then do the 
following: | 

XEXEC NAME 

press "play" on recorder 

press return 

ignore error messages 


As you will see if you try this on a file of any length, things ga 
more smoothly with motor controls though there is no problem without. 


Incidentally, the first program can be numbered above or bel ow 
the second one, though line numbers that coincide will be overwritten 
by the file program. . 


This operation is Slightly messy, and we hope that it will be 
cleaned up by 0.5. 1.0. Ideally there should just be a single command 
to save the file rather than 5. And it would be nice if the spuricus 
error messages did not appear. 
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GAMES WRITING PART 1 ad 


Here David Graham puts together a simple animated game, explaining 
each step of the way. 


One good way to pick up tips about programming a new machine is 
to look at someone else^"s programs, and borrow some of the techniques 
used. Here we hope to go one better, and put together an animated game 
step by step so that you can steal some of the techniques, improve 
upon them, and apply them to programs you are writing yourself. 


This is meant to be a relatively introductory foray into games 
writing, so we will pick a fairly simple game to work on. The game 
chosen is called "Bomber". The object is to bomb a number of tower 
blocks so that your plane can land on the rubbie. The plane starts at 
the top of the screen and makes a number of sweeps, descending lower — 
each sweep. The only control that you have is the bomb release, and 
the problem is to release your bombs at exactly the right moment. 
That’s the game — it may not, in fact sound it, but it is reasonably 
gripping to play. 


We will now go through it stage by stage, and if you enter the 
lines as instructed as the article proceeds, you will gradually build 
up the program on your machine, testing each part as you go. 


The first job from a programming point of view is to identify 
the various parts of the games 

1. & tower landscape must be created. 

2. Aeroplane and bomb shapes must be generated. 

3. The aeroplane must be moved across the screen descending ever 
lower. ` 

4. &s it descends, a watch must be kept to see if it hits a tower. 

5. The keyboard must be checked to see if a bomb is to be released. 

5. If a bomb is released, a bomb shape must be displayed and made ta 
descend. 

7. Towers must be obliterated if the bomb is on target. 

B. & safe landing must be detected to end the game. 

3. Sound effects are to be incorporated at various stages. 


We will take these one at a time, then piece them together, though i 


will leave the generation of the towers until we have created a viable 
aeroplane. 


GENERATION OF AN AEROPLANE SHAPE 


Even before defining character shapes, you need to decide what 
graphics mode to choose. To keep things simple we will use MODE 4 
here. This gives sufficient resolution, and at the same time can be 
used on model A or B machines. i 


The best way to get an aeroplane shape is to use the character 
definition command VDU 23,8,B8,C.D,E,F,6,H,I. How the character is 
built up with the variables B to I is described under "Graphics" 
elsewhere in this issue. ES 


If you experiment a little with this command, and try to build 
up a few shapes, you will find that using a single character for an 
object such as an aeroplane, which is the centrepiece of the display, 
results in a rather small plane. It would probably be large enough, 
(though not so well detailed?) in MODE 5. After a little experimenting 
I decided to use the following two characters side by sides 

VDU 23,224, 128, 192, 224, 235, 224, 172, 128,0 
and VDU 23,225, 1,129,192, 255, 0, 1, 1,0 
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The first defines the ‘front half of the plane, the second the back 
half. To see the effect of this try the following: 


5 MODE 4 
2010 VDU 23,224,128,192,224,255,224,192, 128,0 
2020 VDU 23,225, 1,129,192,255, 0, 1, 1,0 
2030 PRINT TAB(10,10):CHRS 225 
2040 PRINT TAB(15,10):CHR$ 224 
2050 PRINT TAB(10,15):CHR$ 225:CHRS 224 


This puts the machine in MODE ^, defines the two characters, and 
displays them both separately. and together. The last display should 
look like a reasonably viable plane. You can try modifications of its 

but delete lines 2030-2050 before proceeding further with the article. 


STRUCTURING 

BBC Basic allows greater flexibility in structuring programs 
than is usual on most micros, and particularly it allows the 
definition of procedures which may be grouped at the end of the 
Program. We will use a number of Procedures in this games program to 
keep things neat and clear.  Qur first procedure will be one for 
defining graphics characters to be used during the program. 


We will start the procedure definition at line 2000, and call it 
PROCCHR. (See pi47 of the Provisional User Guide for details of PROC). 
Lines 2010 and 20270 are the same as above and do not need to be 
re-input. Here is the procedure definitions: | 


2000 DEF PROCCHR 

2010 VDU 23,224, 128, 192, 224, 255, 224, 192, 128,0 
2020 VDU 25,225, 1,129,192,255, 0, 1, 1,0 
2050 ENDPROC 


ENDPROC has been put at line 2050 to allow further characters to be 
defined within this procedure. If you want to try out this procedure 
add the following: 


3 MODE 4 

30 PROCCHR | 

40 PRINT TAB(20,10):CHR$ 2335s CHR 224 
30 STOP | 


Line 30 calls the PROCedure at line 2000, and then line 40 prints the 
Pair of characters. The STOP at line 50 is necessary, because 
otherwise the machine will enter the procedure definition as the 
Program runs, and have nowhere to exit when it encounters ENDPROC. 


MOVING THE PLANE 


The plane must be moved both across the screen, and then down 
the screen one line after each crossing. This is easily accomplished 
using the TAB command (syntax TAB(X,Y) see P.U.G. pivi)d, and changing 
X and Y with a pair of FOR...NEXT loops. 


Try the following in conjunction with lines 2000 to 7050 aboves 


3 MODE 4 
30 PROCCHR 
170 FOR BZ-O TO 38 
200 PRINT TAB(BZ, 10) sCHRS 2235 CHR$ 224 
600 NEXT BY 


There are a few things wrong with this! Firstly the plane moves 
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too fast, so we will insert a slowing down statements 
220 TIME-O:REPEAT:UNTIL TIME2-2 

(Gee F.U.G. for details of TIME, REPFEAT..UNTIL). This slows things 
down to a reasonable pace. 
Secondly we must erase the old plane's images from the screen as we 
go, or else we'll end up with a screen full of them. To do this modify 
line 200 tos 

200 PRINT TABIBZ,10);" ":CHR$ 2253CHRS 224 . 
This does the trick, but we have pushed the nose of the plane over too 
far ahead, and it appears on the next line. This overlapping will 
prove inconvenient later. So reduce the FOR loop at line 170 to 
FOR BZ-O TO 37 


Next we want the plane to get lower by one line after each sweep 
of the screen. To achieve this we will introduce a FOR loop on the Y 
parameter of the TAB command. Enter: 

150 FOR &4-i1 TO 30 

6530 NEXT AX 

and change 200 TAB(BZ,AZ)3;" “sCHRS 2258s CHRS zz 
1f you run this you will see that the plane descends as it should, but 
a single plane character gets left on the right hand side of each 
lines | 
&20 PRINT TAB (38,A4):"  " (double space? 
has the effect of printing a double blank space in the correct 
position at the end of each line after the completion of each AX loop. 


BUILDING THE TOWERS 


The towers can be built either by using the PLOT command to fill 
pairs of adjacent triangles, so making rectangles, or by creating a 
single block character, and building this up using the TAE command. We 
will use the latter. The character can be defined by entering the 
following VDU command into the definition of PROCCHR: 

2030 VDU 23, 255, 255, 2505, Pos fouls Deby 4 5 Z9 s Zu 

This designates character 255 as a solid block. We will now write a 
procedure to build this into a tower. Add the followings 

3000 DEF PROCTOWER 

S080 FOR IZ-30 TO 10 STEP -1 

3090 PRINT TAB(15,1Z2»):UCHR$ 255 

3100 NEXT IZ 

3200 ENDPROC 


add line 460 PROCTOWER, and run the whole program. You will see a 
single tower produced at position 15 (on the x-axis). It is 20 units 
high. For this game, we need several of these, and of different 
heights. Let the number of towers required be NZ, and for the moment 
we will assign NZ the value 15 in line 10. Enters: 

10 NZ-1i2 


Next we will use the RND function to produce a single tower of 
random height up to 20 units. Add the line 3060 JZ=RND(20), and change 
line 3080 to 3080 FOR IZ-30 TO 30- 724 STEP —1 
Here the height (7%) is assigned a random value between © and 20, and 


this is then used in the FOR loop. Note that this is a decreasing 
{STEP —15? loop. l 


Each time you run this, you should get a single random height 
tower up to a maximum of 20 units for picture cells "pixels?). To get 
NZ (ie 15) towers in random positions, add the following: 

3050 FOR LX-1i TO NZ 

S070 KZ=RND(20)+10 

3110 NEXT LZ | ) ae , . eS 
The variables 1%, j%,k% and L% are each only used within PROCTOWER. We 
can therefore define them as LOCAL so enter 3020 LOCAL IZ,JZ,KZ,L 
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(See P.U.G. pi113 for explanation of LOCAL) 


CHECKING FOR A CRASH 


At present when you run the program, the plane will glide 
through the towers, oblivious to the obstacles they are meant to 
represent. To incorporate the possibility of a crash, we must write in 
a routine which checks the state of the "pixel' (character square) 
immediately before the plane enters it. We can do this using the FOINT 
statement. This checks the colour of a Point at the centre of the 
"pixel" to be entered next by the plane. POINT Simply returns a code 
for the colour of any given point on the screen (See PUG pi59). The 
value is -1 if the point is off the screen, and O if it is black. Any 
number higher than zero indicates a colour at the given point. The 
syntax is POINT(X,Y), where X and Y are the graphics coordinates of 
the point to be tested (ie ranging from -0-1279 and 0-1023 
respectively). The PRINT TAB statement that we are using to drive the 
Plane employs character (text) coordinates in the range 0-39 and 9-31 
respectively. But as well as this difference, the Y coordinates are 
reversed — that is to say that position 0,0 is top-left for the PRINT 
statement, but bottom-left for PLOT and POINT. We have employed: a 
conversion factor, and used this nat in a procedure this time but in a 
FUNCTION call. The following should be entered to define the functions 

2900 DEF FNCRASH 
29330 X4=1280% ( (BY4+3.5) /40) 

2370 Y“=1023% (31. 5-82) /32) 

2600 =POINT (X%, YZ) 


You will see that like a procedure this is entered outside the main 
body of the program. 


Lines 2550 and 2570 convert the character parameters to parameters 
suitable for use with POINT. The last line closes the Function 
definition, and assigns to the function the value POINT XZ, YZ). Now 
every time you call up FNCRASH, this will give a value depending on 
the colour at the centre of the pixel at coordinates (Es AA) a 


To test this out enter the lines: 
210 IF FNCRASH?O THEN STOP 


Now if you run the program, everything should stop as soon as the nose 
of the plane touches a tower. 


This is all we have space for in this issue, we will pick up the 
threads next month, and complete the program. You may like to 
experiment with what we have done so far. But if you can’t wait for 
Part two, the whole program listing is given in this issue. 

D.E.G. 


3D NOUGHTS and CROSSES PROBLEMS 


= We must apologise for the poor quality of reproduction of the 
3D Noughts and Crosses program in last month's newsletter. Given 
below are those lines that were most difficult to read: 


Eos FÜR C=0 TO B 2330 VDU 29,80:1; 
?0 DzBO(N(RASC))D ETSTAHHOUHDO 4PCECHGCA SC) 2340 RETURN 


DIV 40) xB(G+C) 2350 — DY=49~(3—D) "4 
Cre or | . 2360 DX 2 Ox CE?) -25xE 
[£140 PRINTTAR(CO6)34'TARCOsL2) 52 2370 . XDs20XCE430-25XQ(E41) — 
TABCO»192:3' TARCO 26234 | - 2380 VDU Z95:805Y(DOx35 — 
| 2420 PROCMOVE CY RDX/DY+25KE42 Y OCF) ) 
1810 PROCMOVE (Xs YYCFO -RXT 53) 2430 — PROCDRAK(CYXXD/DYTZSXEMZ3sY) 


. F820. PROCDReM OG Yv cr - Rm . 2820 DEF PROCMOUE(XZ» YZ,C7) 
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Dear BEEBUG, 
Firstly thank you for producing such an excellent Newsletter, 
it is certainly superb value for money. 
I have also had great difficulty in saveing programs onto 
cassette. I have tried three auto-level recorders, and although 
they record the 'blips', it is impossible to load back into 
the computer, I suspect the recording level is either not 
high enough or distorted..... 
Is it possible to load part of a program onto cassette, however 
incomplete or incorrect? Alan Mothersole, Middx. 
A number of people have had difficulties loading and 
saving programs. Some of these (though not, I think 
you), have simply been using wrongly connected leads. 
The information that comes with the machine is certainly 
very limited, and one or two people have referred to 
the diagram on p. 223 of P.U.G. and connected their 
input between pins 3 and 5 (rather than 5 and 2) -2 is 
common to both output and input. 
In your case part of the trouble may well be caused by 
the automatic record level in your machine. One way to 
get some indication ss to what is going wrong is to 
save 8 program, and then play it back through the 
speaker of the tape recorder, and compare it to the 
Welcome tape (which seems to load from any machine). 
The levels of the two recordings should be similar, 
and the noise level(hiss) on your own recorded tape 
should also not be too high. It is likely that your 
auto-recorded tape will be at a lower level than the 
Welcome tape; and it might be worth tinkering with 
the innards of the recorder to rectify this. 
Another solution would be to save and load at 400 rather 
than 1200 baud. The command *TAPE 3 will set the beeb to 
400, and *TAPE will return it to 1200. 


Dp. 
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Dear BEEEUG, 

You explained in the April issue of the magazine 
about the below-spec ULAs, perhaps you could tell me how 
we would know whether we have one or not - what are the 
symptoms? 

Could you get hold of and publish a circuit diagram 
of the machine? 

J.G.Stephenson, Bryanston School, 
Blandford, Dorset. 


We have been told that below-spec video ULAs will produce 
flicker in graphics modes O and 1, though our upgraded model 
A does not do this. If anyone has a model B with this 
symptom, it would probably be worth writing to Acorn. As to 
the circuit diagram, Acorn have not yet made it public (for 
fear of pirating we hear), though we have had a privileged 
glance at it. Even when it is off the secret list, it may well 
be subject to strict copyright limitations. . 

Dee Gs 


DISCOUNTS 


BEEBUG have arranged discounts for members at a number of retail 
outlets who supply computer books, software and hardware. We are at 
present negotiating further discounts including one with a service 
agent for the BBC Micro. 


HAPPY MEMORIES Computer hardware 
Gladestry i . 10$ off all 'one-off' 
Kington prices. Quantity 
Herefordshire prices may be negotiable. 
HR5 3NY 


(054 422) 618 


MINE of INFORMATION Ltd Computer Books 
(Mail order) 

l Francis Avenue 5$ discount. 
St Albans 

Hertfordshire 


St Albans 52801 


TECHNOMATIC Ltd Hardware, software 

15 Burnley Road and books 5$ discount. 
London NW10 | 

01-452 1500 


Members should simply quote their membership number with their order, : 
though members taking discount will not necessarily be given credit 
card facilities, (you must check on this). We are not acting for these 


companies, nor receiving payment from them, and cannot be held 
responsible for their services. 


n 
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The object of the game is to bomb a series of tower blocks so 
that your  ever-descending plane can land safely on the rubble. There 
is only one control, key 'B', which releases the bombs — you are only 


allowed one bomb in the air 


at a time. There are 5 skill levels, 


though you might also like to adjust the waiting loop in line 210 to 


make the plane move more quickly, 


and to add colour to the display. 


Instructions are included with the program, but see also the article 


"Games Writing" in this issue. 
i REM XXGOXEEEDBLG GOMPERSOGGUK 
2 REM VERSION 1.2 
e MODE 

20 FROCSTART SP ROCLEVEL 

2a XFLEX-O0 THEN MODE? END 
2a MODES 

30 PROCCHE 

32 VOUZSeGeiledsO2$ 

35 FX-U0IVX-OGiWHE-DiBCoA-O 
40  FLOT4;05;0:PLOTS2:128050 


re FORX=2 TOBO 7P RINTTAR CL» 31) 


CHR 23553 NEXT 
60 PROCTOMER 
100 REM BOMBER LOOP 
i50 FORAX=1T0O30 STEP SZ 
i70 FOREA=8 TOS? 


200 PRIMTTABUBZ?»AZ)" "S$ CHRS 
229550 HR$S224 
210 IF FNCKASH?O THEN AX-50 
emng 
215 IF INEHEYSOO)Z"E'ANDEZ-O 


THEN Vrat Aent FASiPSOUNDO 
s7105021:8580X70 

ned TIMEZOSREFEAGTSIUNTIL TIM 
EAS 

230 TF FRel THEN FRIINTTABCH 
AVAL) "STABOIZSUZOUHRS$Z22Z26 

2710 VAVAI IFE Vegi THEN F 
ZEQiPRINTTAR CHE sUZ—1)" "i50UNDOs- 
iüs i 

658 NEXT BH 

ózü PRINT TAB (36 9A 3? " 

630 SCASSCA+ iL 

on NEXT AX 

700  XFàX540 THEN FROCSND ELSE 
PRODCL ANDIMG 

800 FROCLEUEL 

820 IF LEXZS0 AND LEA«46 TH 

900 MODE? 

1000 END 

1999 REMMMKKKK 

2000 DEFFEOCOHRK 

2010 VDU; 224012821925 284-285 22 
(2, 192»12958 

2020 UDUZOG»ZZBSsisi29»i92»223223s051 
sis 

2025 VDUZD p 255+ Or ZU Y 255 +255 92 
in ete Ean bee 49 

2030 VDUZ3 2255 923592552255 Yay ad 
SUY AU y du y aci 

2040 UDLUZ3»Z26»0»29»2425»24»60»605 
25510 

2050 ENDPROGC 

2499 REMIIXOOCUE 

20090 DEF FNORASH 

LAr E rel 


20 KAL ABO CCR Z+S 25) £40) 
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rr? 
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2570 YX«Si023X(031.595-584220/322 

2600 =FOINTCX#ZAs YA} 

2999 REM KKK XA 

3000 DEFFROCTOWER 

3026 LOCALTX»JZ5;KXSLA 

3050 FORLAZc1iTONE 

30640 JATSRNDCZO 

307 KLZENDCZOUDOTLO 

3050 FORIXZ«30 TO 30-U% STEPF-1 
3090 PRINTTABUL s XZ2CHRBZSS 
316800 NEXT TA 

ziig NEXT LX 

3200 ENDFROC 

2499 RENXEXNOOR 

3500 DEF PROCSND 

550 FORGZ--i150 TO 0 

3560 SOLINDOSQZ/i0sósvl 

3570 PLOT7 9 RND (1009-50 XA RND 
(10020-S504YZ 

3590 NEXTRA 

3595 FRINTTAE CO yO} 5 

3600 ENDFROC 

S999 REMXXXOCUEK 

4000 DEF FROCLANDING : 
40:50 PFRINTTABRGOSSIi02'GO0Q0D LANDING 
4060 PFPRINTTARCS »siZ>) "SCORE "SCH. 
KSA? * LEVEL "SLEA 

4100 ENDPROC 

4499. REMNOUKXOR 

4500 DEFFROÜCSTART 

4550 PRINTTABCLAÓ:S)" BOMBER" 

4570 PRINT'''?"The object of the 
Game is to bomb the” 

4509 FPRINT® towers Lo achieve s 5 
efe landing of F 

4590 PRINT” uour rlane."*! 

4400 PRINT You have onlu one con 
trol», key ‘Ei, " i 

4410 FRINT" which releases the DO 
mos, 7! 

4620 PRINT'Onilw one bomb is silo 
wed in the sir at" 

4630 FRINT® a time." 

4635 ENDPRDC 

S39 REINRORKUR 

4440 DEF FROCLEUVEL 

4645 — PRINT'''*Entor skili level 
(i to 5)" 

4450 PRINT to start game or” 
4655 PRINT! "Enter zero to exit 56 
465606 LEZ=GET -48 

44670 XFLEASS OR LEX-Ü THEN 4640 
4700 NX-1598$95Z«1 

4710 IF LEX-2 OR LEX-4 THEN NZ-20 
4720 IU LEX=5 THEN NX«Z2£ 

4730 IF LEXZXCZ THEN S-Z2 

48068 ENDPROC 
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7 CAREERS 


This program requires a 32k machine, and when run will ask a 
number of questions. At the end it will print both alphabetical and 
ranked career lists either to the screen or printer. The program is 
presented here as the basis for a fairly serious careers analysis 
program. As it stands, it has a reasonable set of questions asked to 


the user, but its repertoire of career categories on file could 
usefully be extended. 


Please remember that the Suitability. factors used for the 
various jobs in the program is a subjective matter, and the values 
were allocated by people who were NOT careers advisers. If anyone 
developes this program further, then we would welcome its inclusion in 
our software library. 


As far as extending it is concerned I will show how to add a 
"Systems Analyst’ to the list of jobs. Once you have the idea, then 
the only limit to the number of jobs that can be included is the 
computer’s memory. I, personally would not try to extend the number of 
questions too far, because the user will rapidly lose interest, 
however, a good list of jobs is essential. 


To add a job you must first change the value of M in line 40, by 
adding one. Next you must produce a weighting factor between oO {not 
important at all) and 9 (absolutely essential) for each of the 
questions. Place the job title in alphabetical order in the DATA 
statements in line 1040 to 1080, and place the row of weighting 
factors in the corresponding place between lines 1250 and L500. 


You should check that your row of weighting factors is the same 
length as the other DATS statements. In the end you will have 
allocated 51 numbers from 0-9, eg for a "systems analyst? I would 
suggests 


0092 13000000104000007 1789551 10732797 707804468058R044 


10 REM CAREER ANALYSTS 

20 REM 15-IU-82 

30 RM 
40 VDU 3:REM Disable printer 

S0 MODE 7 


60 M=Z73REM Number of Joh categories. 
70  N-Si:REM Number of Guections. 
80  MzMH-123Ni1zN2:NzN-1 
70 DIM UCNJ ACM) BECA ELMI S CUM) 
i00 UDU 12$ REM Clear the Screen 
110 PRINT TABGI2)3'C AREE R 5e 
12 PRINT TAEI > $ P mee enema ne eee see B 
130 PRINT "This srogranm wiil ssk vou cuestionss" 
140 PRINT"it will then match uou with s list gf” 
150 PRINT® careers. The first career in the final? 
160 PRINT"list will be the most suitable. Besido* 
170 FRINT'each career BOM will find s * 
180 PRINT’ ‘suitability factor' ranging from 
190 PRINT*'-1000 to i000," 
200 PRINT" Answer ell auestions on s Q-9 Scale, 
210 FRINT'uhere 9 is the most favourable Teseomse, ? 
zig VDU LStREM Turn Of racing 
220  PRINT' | 
230 REPEAT 
20 INPUT” What is woup namg” Namnet 
2 UNTIL LEN (Named) od 
260 PRINT '*Do vou warnt me to Print your reseonses ^ 
270  PRINT'to mu Guestions "iNametri^? 43 | 
200  C$S-CHRSOGET AND eect Phe Comt yR) 
290 IF PR THEN VDU 2$ GOTO 310 
300 IF C$z-*N*' THEN 200 ELSE VDH 3 
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330. PRINT ''''"Dareer ansiusis for Namet 

320 ERINTSTECINGS (Z1+LEN (Named ) 9B") 

3200 REM React M dob categories 

3410 REM 

350 FOR I«0 TO M 

340 READ Jde SECT ys LCC DO 7-1 

376 NEXT X 

380  Cis0i51-0 

390 FOR Je TO M 

4n READ C$ Ci¢=Ce 

410 PRINT C83 TAE C27 > 3 

4720 REPEAT 

430 A&-z6ET-498 

440 UNTIL A2-0 AND 6-9 

459 PRINT 3A 

460 UDEA 

479 CreCitUc J S SGI UJKU?) 

480 NEXT 4 

490  CiszCi/Ni 

500 Xzs51/Ni-CixCi 

SLO IF ABSOOD-i THEN 570 

S40 PRINT '"F lease tru sGsin» but this time vary 
540 FRINT 

550 RESTORE 

S49  GOTG 350 

570 PRINT 

500 PRINT TAE(C4)3 "ALPHABETICAL CAREERS LIST" 

m q PRINT TAR { 4. y 2 B co, 2c, sacs aus “cosa Vert aget etd inde ‘sive INA cave’ RA. sai’ Goon bebo euis E na vs He ie red aine D 

600  FROCHEADING 

616 FOR I«i TO M 

620 Dasg iges irasi 

&30 READ D$ 

640 FOR i208 TO N 

650 D=VALCMIDS¢ Ds Jed 19) 

660 Ce=2ClZ+h 

ó70 Sz2«8524DXD 

600 PZZPOCDXUCAI 

6970 NEXT J 

700 MAL IMP ARI 
710 Y:5Q0RCG2Z/N1-UZWKC2) 

26 Z-PA/Ni-CCiA*C2 

730 ACY SINT CLOOGRZ/X/Y4+.5) 

749 A=LENCSTR&EC ACT) 

7530 PRINT TARCLLn-AFACTISTARCI7 JELI? 

760 EZIMTCOACIOXQG.0124110$ BEE?) 

770 IF B-l THEN ECXCEO)-Ti GOTO 820 

780 IF ACEO)ZACLIO THEN BCOEOZISP CODE? GOTO 920 
790 CuCOEOSIF C=-i THEN C(EOZIS GOTO 820 

gog IF ACCOCXACI) THEN C(ED=13 CCI) =C} COTO 820 
B16 B=? GOTO 796 

3820 NEXT I 

830 J0 

832 TF FR THEN PRINTZ GOTO 8350 

835 VDU 143KREM Turn on rsainc 
840 PRINT! "her oubeut stores rress 'SHIFT' kes to 
850 PRINT TOE 433 "SORTED INTO SUITABILITY ORDER" 
860 PRINT TAERCA)S mm Mmmm T 
870 PROCHEADING 

880 FOR IM TO 0 STEP -i 

890 Bee L) 

9080 TF Eu-i THEN 946 

9110 AsLENCSTRECACEI 233 Gee) - 

920 PRINT TAR CLL-ADFACHISTABRCI7 32> U8 CE) 

9330 Bcc: GOTO 900 


uour resronses* 


continue?! 
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940 NEXT I 
vue PRINT O (4p S , l 
ES PRINT'Do uou wish to review the rrintout (O^ or start aasin (5) or exit ( 
2 ?$ 
970 CtzCHRSOCGET AND 223) 
980 IF CS$z*S* THEN RESTORE! GOTO 215 
985 IF RUN TMEN 830 
990 IF Carp THEN 970 
L000 "RINT; VDU StEND 


1010 REM seed de vir 0 NE eite ete a bla RE 
1020 REM xxxx Job categories XXXX 
1030 REM NCMO QUEE 


1040 DATA AccountantsAdvertisings»Airline rilotsórchitecteóármed forces 

i050 DATA BarkersCivil servantsClergusComeuter Orerator > Commuter Froaranner 
1055 DATA Education( Teaching) sEnaineer 

1060 DATA EntertainersEstate manscersFarmersIndustrial research 

1070 DATA MansserisisMedicsl services sMusiciansFharmacistsFalice 

1080 DATA FoliticiansRetailersSocial servicessSolicitorsSurveuor 

1085 DATA Systems Analyst 


1090 REM haha tate tate ECRIRE ROTE RE OR 
1100 REM xxox Subdects and auestions xxx 
1110 REM ev ER Mc ES ne Rad sacle 


1120 DATA BioloeysChemistrys Commuters sMaths/f statistics sPhusics/Ensineerine 
1130 DATA Economics »sGeograrhysHistorysFolitics Archeology: Greek 

1140 DATA LatinvArteDivinitysEnelish LanaeusaesEnalish literature 

1150 DATA MusicsFrenchsGermansÜ0ther lasnsusces 

1160 DATA Ambhitioussártistic 

1170 DATA CautioussConfidentsCoomrerstivesCriticalsDerendahble 

1180 DATA EnerseticsExtrovertslImmrulsivesIntellectualsPersussive 

1190 DATA Fractical»FreciseyRealisticrsSociablesSustematic 

1200 DATA UnPrredictablesLike meeting reorlesWant hich WeGe/Sslaryu 

1210 DATA Want indoor worksHant regular hourssLike facts and fiGunres 

1220 DATA Want to work with machinessLike to take riskesQuiet 

1230 DATA CrestivesLike orcsnisincs»Like srortrGet on with Feorlc 

1240 DATA Want to exert authority 

1250 DATAO 3846444000005400002 :077789011966964925678910847177:KREM Accountant 
1260 DàÀT^0045454003006054040089846572356774792233097567 67 7 FP LZLS7 REM Advertising 
1270 DATA004544502304005405503088749720735: 9$9280138106780387691REM Airline rilot 
1280 DATA00254450040080540500795546444773598643575375427 3724: REM Architect 
1290 DATAZOOSSOS00 200 005405008377 8699334464987 77564112794 E8989 REM Armed forces 
1300 DATADOUSSO64441 0000500500207 7789042576978 j0556888307253641 REM Banker 

1310 DAáTá00450650510000540500920807005739237 j3326045788119819078:REM Civil servant 
1320 DATA0005005543450665400042769485634566785:38165 3217620499: REM Clerau 

i323 DATAO092 112000000004000007048837142644645742571570544166:REM C Or*erasator 
1326 DàT4009322000000106002 0081788960417739829328977230808998145:REM C Froarammer 
1330 DATA44065555050 05465450042 37 89787 S8O5G4667 28284631 84172788 2 REM Education 
1340 D6T^40254684400408005500003475758647 261097 2839475657 34684244 REM Ensineer 

1350 DATA000500500100505440008448554797 74532 /57760100163121801$REM Entertainer 
1360 DATAGH 055575030 00054090033577 67579687 466844442223961457 REM Estate mansae 
i370 DATA7S050060060 00054050021 786459553477 4667 32310142 PSGGRLTREM Farner 

i380 DATAS46555454460 0005005 0051777467457 397987383178809860070122:3REM Indus researc 
1390 DAáTA0006464553050055050081723 0783740766677570766274192003REM Mansserial 
i400 DATA664556000105605405003177859846749798945771672 )02240051663 dog Medicel serv 
i410 DAáTAó0Q000000000005 j055740069575859763335574643459700: J3id2z60:REM Musician 

1420 DATA3560554000205005504002298945922230279 647 5559841127 5153 REM Pharmacist 
1430 DATA040440 44420 000530500608794997 3607 647 "PiZ330117117788:5íREM Folice 

1440 DATAC0246484577 054056064080 46464687 172468259467 260675313817 717TREM Politician 
1450 D&T40005340022004053040054778586752463220053740851001708462REM Retailer 

1460 DATA00344422430 00054040 052789697 88584449 26197244212618199:REM Social Servic 
1470 DATAa0034450584250056054020997762506981005927587315617089:8EM Solicitor 
14380 DATAS45454460 040450539600 003445 bd c ote oa Sur veuor 

L490 DATA009213000000104000007179895311073279770798906600239898064:REM Systeme skust 


at 1520 PRINT TAE(4)i"Suitebilitu Career? 
1339 END 1530 PRINT TAE(4)s* faci hoice* 
1500 DEF PROCHEADING S40 PRINT ded Rm i es dis 


SED. MEE 1550 ENDPROC 
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FTWARE COMPETITI 


N 


Programs of all types (eg games, educational, business etc) are 
eligible. They should be submitted on a cassette with explanation, 
instructions, and documentation on paper (typed if possible); and. 
accompanied by the application form below (or a copy of it). Members 
may submit more than one program, but each entry must be sent under 
separate cover. If you require the tape to be returned, please enclose 
a suitable stamped addressed package. 


Prizes range from $10 to £50. There will also be two special reserved 
prizes of £100 which will be awarded by the editors to programs which 
they judge to be of outstanding merit. Should no programs fulfil this 
criterion within the date limit of the competition, the date limit for 
these two prizes will be extended. 


Programs must arrive by 30th June 1982. Judging will be carried out by 
the editors, and their decision is final. 


Post to BEEBUG, PO BOX 50, St Albans, Herts ALl 2AR 
Mark entries in top left hand corner - "COMPETITION" 


BEEBUG SOFTWARE COMPETITION - ENTRY FORM 


Program Titles....5-eeeco999999** NameG325.252.5-e-co0oo9o009029099o9999299999^9 


CategOXry$3.'eeececccococcccccccoc? Membership NO23.25eoo0oco0o0220099000292?0 


(Games, Educational (This is essential) 
Business, other) AddreSSs...scococococcccoccoccocccococe 
Will run on Model Pop Dow 00000000020202020200002020202020272027222 


00000020000000202092020020202072029292929 


000202000900202020020200202570202025257229292 


The program submitted here is my own work, and has not been submitted 
to another organisation. 

I understand that if I ama prize winner my program may be used by 
BEEBUG for its program library or for publication. In either case this 
would be with acknowledgement, but without further payment. 


i Date: 
Signe 00000000000020B00029020090202092020290202099 6000900000000 9 90 


IF YOU WRITE TO US 


Please note our new address is: 


BEEBUG 
P.O. BOX 50 
St Albans 
Herts ALl 2AR 


Please do not send mail to the old address, it will be considerably| 
delayed, and please do not call personally. | 


If you write requiring a reply then please send an SAE, and write the| 
word QUERY on the top left-hand corner of your (outer) envelope, | 


Contributions for the newsletter are welcome - copy date is lst of thel 
month, although we need more notice for substantial items. Longer| 
items should preferably be typed. Please write the word NEWSLETTER on | 
the top left hand corner of your envelope. | 


PROGRAMS - if these are longer than a few lines, please send us al 
cassette (with appropriate SAE if you want it back). If instructions] 
to use the program are not contained within it then please sendi 
written instructions (preferably typed). 


MEMBERSHIP APPLICATIONS Should be addressed to: 


BEEBUG Dept. Teg 
574 Wandsworth Road, 
London SW8 4E, 


From 30 June membership costs £4.90 for o issues, £8.90 for 10 
issues. Cheques should be made payable to BEEBUG. 


| NEXT MONTH 


| Next month's newsletter is due out in mid-June. In it we will 
| be continuing with the second parts of both "Games writing" and 

| 'Graphics", and producing an article entitled "Writing Structured 
| Programs in BBC Basic". Plus: 

| Some useful procedures that you can incorporate into your programs. 
| More on upgrading (postponed from this issue) and on using some of 
| the hidden features of the model B. 

More programs and members' contributions. 


BEEBUG NEWSLETTER is edited and produced by Dr David Graham 
and Sheridan Williams, and its contents are subject to 
copyright. | 4 


